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Model XLH252 3/81 Part No. 0300-4161-200 


Frequency and Ton 
Selection Piocedur 


The frequency and tone configurations you 
esire for the XL 2000 ve determined by 
clipping the various jumpe wires and diode 
wires specified for the desirey configuration. 
The illustration to the right shovs the diodes 
and jumpers involved in the prcress. Please 
note the letters on the illustration «nd the cir- 
cuit board correspond to the colunns in the 
tables that follow. These tables indicste the 
diodes or jumpers to be clipped with ar “x”, 
while jumpers or diodes tabled with ay” 
should remain connected. There are three 
separate tables. First is a table of frequencies 
for single channel or lower frequency of two 
channel programming. The second table is 
used for programming the higher of two fre- 
quencies. CTCSS tone programming is done 
through the third table. For example: using 
Table One a single channel frequency of 
161.010 calls for clipping jumpers: B.D, F, G, H, 
K and M. Select the configuration you desire 
using the steps outlined below. We suggest 
you first review one channel procedures be- 
fore proceeding to the more detailed two 
channel section. Please note: jumpers and 
diodes are referred to as being to the left or 
right of processor as oriented in illustration at 
right. 


One Channel 


Simplex with tone: 1. Clip F LOW diodes 
and jumpers at left of processor as indicated 
intable forthe frequency youselect. 2. Clip 
jumper on upper left marked F1 HIGH. 
3. Clip all jumpers N through W on right of 
processor (bank marked FHIGH). 4. Clip di- 
odes indicated in CTCSS table for the tone 
frequency you have selected. (For example: 
clip diode EE for 233.6 Hz.) 


Simplex without tone (MSG light disabled): 
1. Clip F LOW diodes and jumpers as indicated in 
table for the frequency you select. 2. Clip all ten 
jumpers marked N through W in bank labeled F HIGH 
atright of processor. 3. Clip jumperlabled “MIC” at 
upper left of processor. 4. Clip “Z” diode at lower 
left. 5. Turn tone deviation pot (R517) to the 
minimum position (Maximum CW). 


Half Duplex with CTCSS: 1. Clip the FLOW diodes 
and jumpers at left of processor for the lower fre- 
quency, transmit or receive. 2. Clip F HIGH jumpers 
atright of processor for remaining frequency — higher 
frequency. Note: To program the higher frequency 
you must refer to Table Two, F HIGH. Subtract the lower 
from the higher frequency and reference the differ- 
ence in Table Two. For example: for frequencies 
161.010 MHz and 160.620 MHz the difference of 390 kHz 
calls for cutting jumpers N, O, P, R, S, and W. 3. Clip 
“xX” jumper at upper right of processor if the higher 
frequency is receive. Leave connected if F HIGH is 
transmit. 4. Clip Fi LOW and FA HIGH jumpers at upper 
left. 5. Clip “Y” diode at upper left. 6. Clip CTCSS 
diodes as indicated in CTCSS table, Table Three, for 
tone selected. 


Half Duplex, NO CTCSS (MSG light disabled): 
4. Clip F LOW diodes and jumpers at left of processor 
for lower frequency, transmit or receive. 2. Clip F 
HIGH jumpers at right for higher of the two frequencies. 
Note: for this procedure you will need to subtract 
lower from higher frequency and reference differ- 
ence in Table Two for programming. See half duplex 


with CTCSS paragraph above for details. 3. Clip 
“xX” jumper if higher frequency is receive. Leave con- 
nected if transmit frequency is higher. 4. Clip FA 
LOW and F1 HIGH channel selector jumper at upper 
left. 5. Clip “Y” diode at upper left. 6. Clip “MIC” 
jumper at upper left. 7. Adjust tone deviation pot 
(R517) to minimum (Max. CW). 


Two Channel 


Simplex — both channels with CTCSS: 1. Clip F 
LOW diodes and jumpers at left of processor for lower 
of the two frequencies. 2. Clip F HIGH jumpers at 
right of processor for higher of the two channel fre- 
quencies. NOTE: For this procedure you will need to 
subtract one frequency from the other and reference 
the difference in Table Two. For example: for frequen- 
cies of 161.010 MHz and 160.620 Mhz the difference of 

Continued at end of Tables 
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Table One X= Clip 


(kHz) 
150775 
150790 
150815 
150830 
150845 
150860 
150875 
150890 
150905 
150920 
150935 
150950 
150965 
150980 
150995 
151010 
151025 
151040 
151055 
151070 
151085 
151100 
151115 
151130 
151145 
151160 
151175 
151190 
151205 
151220 
151235 
151250 
151265 
151280 
151295 
151310 
151325 
151340 
151355 
151370 
151385 
151400 
151415 
151430 
151445 
151460 
151475 
151490 
151505 
151520 
151535 
151550 
151565 
151580 
151595 
151625 
151655 
151685 
151715 
151745 
151775 
151805 
151835 
151865 
151895 
151925 


ABCOEFGHIJKLM 
XVIXIXXXVIX1 
XVIXIXXX1111X 
XVIXIXX1XXX11 
XVIXIXXIXX11X 
XVIXIXX1XIXX 1 
XVIXIXXIXT1XX 
XVIXIXX1X1111 
XV1X1XX11XX1X 
XVIXIXXTIX1X7 
XVIX1XX111XXX 
XVIXIXX111X11 
XV1X1XX11111X 
XV1X1XTXXXXX 1 
XV1X1X1XXX1XX 
XVIXIXIXXX111 
X11X1X1XX1X1X 
XVIXIXIXX11X1 
XV1X1XIXIXXXX 
XV1X1X1X1XX11 
X11X1X1X1X11X 
XV1X1X1X11XX1 
XV1X1X1X111XX 
XVIXIX1X11191 
X11X1X11XXX1X 
XVIXIX11XX1X1 
XV1X1XT1X1XXX 
X11X1X11X1X11 
XVIXIX11X111X 
XVIXIX111XXX1 
XV1X1X111X1XX 
XVAVX1X111X141 
X11X1X1111X1X 
X11X1X11111X1 
X11X11XXXXXX X 
XV1X11XXXXX11 
X11X11XXXX11X 
XVIXTIXXXIXX 1 
X11X11XXX11XX 
XVIX1T1XXX1111 
XV1X1T1XX1XX1X 
XVIXT1XX1X1X1 
X11X11XX11XXX 
XV1X11XX11X11 
X11X11XX1111X 
X11X11X1XXXX1 
X1V1X11X1XX1XX 
XV1X11X1XX111 
X11X11X1X1X1X 
XV1X11X1X11X1 
X11X11X11XXX X 
X11X11X11XX11 
X11X11X11X11X 
XV1IXV1X111XX1 
XV1X11X1111XX 
XV1X11X1911111 
XVIX1T11XXX1X1 
X11X111XX1X11 
X11X111X1XXX1 
X11X111X1X111 
XVIX111X111X1 
XV1X1111XXX11 
X11X1111X1XX1 
X11X1191X1111 
X11X11111X1X1 
XV1X117191X11 
X11 1XXXXXXXX 1 


(kHz) 
151955 
151985 
152270 
152285 
152300 
152315 
152330 
152345 
152360 
152375 
152390 
152405 
182420 
152435 
152450 
152465 
152480 
152870 
152885 
152890 
152900 
152915 
152930 
152945 
152960 
152975 
152990 
153065 
153020 
153035 
153050 
153065 
153080 
153095 
153110 
153125 
153140 
153155 
153170 
153185 
153200 
153215 
153230 
153245 
153260 
153275 
153290 
153305 
153320 
153335 
153350 
153365 
153380 
153395 
153410 
153425 
153440 
153455 
153470 
153485 
153500 
153515 
153530 
153545 
153560 
153575 


ABCDEFGHIJKLM 
XVVAXXXXXX111 
XVVAXXXXX11X14 
XVV1XX1XXX11X 
XVVIXXIXX1XX 1 
XVT1XX1XX11X X 
XVVIXX1XX1911 
XV11XX1X1XX1X 
XVVAXXIX1X1X1 
X11 1XX1X11XXX 
XVV1XX1X11X11 
XVVIXX1X1111X 
XV14XX11XXXX1 
XVVIXX11XX1XX 
XVVIXXV1XX111 
X1V11XX11X1X1X 
XVVIXX11X11X1 
X111XX111XXX X 
XVVIXIX11111X 
XVV1X11XXXXX 1 
X111X11XXXX1X 
X111X11XXX1XX 
XVVIX11XXX111 
X111X11XX1X1X 
XVVIXVAIXX11X1 
X111X11X1XXXX 
X111X11X1XX11 
XV11X11X1X11X 
X111X11X11XX1 
XV11X11X111XX 
XVV1X01X11111 
X111X111XXX1X 
XV91X111XX1X1 
X111X111X1XXX 
X111X111X1X11 
X111X111X111X 
X111X1111XXX1 
XV11X1111X1XX 
X191X1911X1191 
X111X11111X1X 
X111X111111X1 
X1111XXXXXXX X 
X11 4 1XXXXXX11 
X1111XXXXX11X 
XVVVIXXXX1XX 1 
X1111XXXX11XX 
XV111XXXX11191 
X1111XXX1XX1X 
X1111XXX1X1X1 
X1111XXX11XX X 
X11114XXX11X11 
X1111XXX1111X 
X1111XX1XXXX1 
X1111XX1XX1XX 
XV171XX1XX191 
X1111XX1X1X1X 
X4111XX1X11X1 
X1111XX11XXX X 
X1111XX11XX11 
X1111XX11X11X 
XVV11XX111XX1 
X1111XX1111XX 
X1191XX1111911 
X1111X1XXXX1X 
X1111X1XXX1X1 
X1111X1XX1XXX 
X1111X1XX1X14 


(kHz) 
153590 
153605 
153620 
153635 
153650 
153665 
153680 
153695 
153710 
153725 
153740 
153755 
153770 
153785 
153800 
153815 
153830 
153845 
153860 
153875 
153890 
153905 
153920 
153935 
153950 
153965 
153980 
153995 
154010 
154025 
154040 
154055 
154070 
154085 
154100 
154115 
154130 
154145 
154160 
154175 
154190 
154205 
154220 
154235 
154250 
154265 
154280 
154295 
154310 
154325 
154340 
154355 
154370 
154385 
154400 
154415 
154430 
154445 
154490 
154515 
154540 
154570 
154585 
154600 
154625 
154650 


XVV1IXIXX111X 
X11 1X1X1XXX 1 
XVVVIXIXIXIXX 
XVVVIXIXIX111 
X1111X1X11X1X 
XVV11X1X111X4 


XVV11X11XXX11 


XVV11X11X1XX1 


XV141X11X1914 


XV111X119X1X1 


X1V1111X1X1X1 

XV1191X1X011 

X11111X11XXX 
X11111X11X1X 
XV1914X11X119 

X41111X111X1 
X11111X1111X 
X111111XXXXX 
X111111XXXX1 
X111411XXX11 

X111111XX1XX 
X111111XX11X 
X191911XX111 
X111111X1XX1 
X111111X1X1X 
X114191X11XX 
X111991X11X1 
X119191X1111 
X1111111XXXX 
X1111111XX1X 
X1111111XX11 
X41911191X1X1 
X41111111X11X 
X11111111XXX 
X111199191XX1 

X11919191X11 

X111111111XX 
UXXXXXXXXXX1 

AXXXXXXXXX11 


TXXXXXXX1XX1 
AXXXXXXX1X1X 
IXXXXXXX11XX 
TXXXXXXX111X 
UXXXXXXIXXX1 


VCO Board 


ABCDEFGHI JKLM 


XV11 1X1 1XXXX X 


XV111X11XX11X 


XVVVIXTIX11XX 


XV111X111XX1X 


XVVTIX1111XXX 
X11171X1911X11 
X1191X111111X 
XV1111XXXXXX 1 
X11411XXXX1XX 
XVVVV1XXXX111 
X11111XXX1X1X 
XV1191XXX11X1 
X11111XX1XXXX 
XV1101XX1XX11 
X11191XX1X11X 
XVV111XX11XX1 
X11111XX111XX 
XV4101XX19111 
XV1111X1XXX1X 
XVVVTIXIXX1X1 
X11141X1X1XXX 


IXXXXXXXX11XX 


(kHz) 

154665 
154680 
154695 
154710 
154725 
154740 
154755 
154770 
154785 
154800 
154815 
154830 
154845 
154860 
154875 
154890 
154905 
154920 
154935 
154950 
154965 
154980 
154995 
155010 
155025 
155040 
155055 
155070 
155085 
155100 
155115 
1 155130 
X 155145 
1 155160 
X 155175 
1 155190 
X 155205 
1 155220 
X 155235 
1 155250 
X 155265 
1 155280 
X 155295 
1 155310 
X 155325 
1 155340 
X 155355 
1 155370 
X 155385 
1 155400 
X 155415 
1 155430 
X 155445 
1 155460 
X 155475 
1 155490 
X 155505 
1 155520 
X 155535 
1 155550 
155565 
X 155580 
1 155595 
X 155610 
1 155625 
X 155640 


ABCOEFGHIJKLM 
IXXXXXXIXX1X 1 
IXXXXXX1X1XXX 
IXXXXXXIX1X1 1 
IXXXXXX1X111X 
UXXXXXXTIXXX 1 
UXXXXXX1T1X1X X 
IXXXXXX11X111 
UXXXXXX111X1X 
IXXXXXX1111X1 
IXXXXX1XXXXX X 
IXXXXXIXXXX1 1 
IXXXXX1XXX11X 
IXXXXX1XX1XX 1 
IXXXXX1XX11XX 
IXXXXX1XX1141 
VXXXXX1X1XX1X 
TXXXXX1X1X1X 14 
UXXXXX1X11XX X 
IXXXXX1X11X11 
AXXXXX1X1111X 
IXXXXX11XXXX1 
IXXXXX11XX1X X 
UXXXXX11XX111 
IXXXXX11X1X1X 
UXXXXX11X11X 1 
IXXXXX111XXX X 
UXXXXX111XX11 
VXXXXX111X11X 
IXXXXX1111XX1 
AXXXXX11111XX 
IXXXXX1111111 
IXXXX1XXXXX1X 
IXXXX1XXXX1X1 
TXXXX1XXX1XX X 
IXXXXIXXX1X11 
IXXXXIXXX111X 
AXXXXIXXTXXX 1 
IXXXX1XX1X1X X 
TXXXX1XX1X141 
IXXXX1XX11X1X 
IXXXXIXX111X1 
IXXXXIX1XXXXX 
IXXXX1XTXXX11 
IXXXX1X1XX11X 
1XXXX1X1X1XX1 
IXXXX1X1X11XX 
TXXXXIXIX1111 
1XXXX1X11XX1X 
UXXXX1X11X1X1 
AXXXX1IX111XXX 
1XXXX1X111X11 
1XXXX1X11111X 
1XXXX11XXXXX 1 
UXXXXT1XXX1X X 
TXXXX11XXX111 
1XXXX11XX1X1X 
AXXXX11XX11X1 
IXXXX1T1XIXXXX 
IXXXX11X1XX11 
IXXXX11X1X11X 
UXXXX11X11XX1 
UXXXX11X111XX 
IXXXX11X11111 
1XXXX111XXX1X 
UXXXX111XX1X1 
1XXXX111X1XXX 


(kHz) 
195655 
155670 
155685 
155700 
155715 
155730 
155745 
155760 
155775 
155790 
155805 
155820 
155835 
155850 
155865 
155880 
155895 
155910 
155925 
155940 
155955 
155970 
155985 
156000 
156015 
156030 
156045 
156075 
156090 
156105 
156120 
156135 
156150 
156165 
156180 
156195 
156210 
156225 
156240 
157050 
157110 
157450 
157470 
157485 
157500 
157515 
157530 
157545 
157560 
157575 
157590 
157605 
157620 
157635 
157650 
157665 
157680 
157695 
157710 
157725 
157740 
158130 
158145 
158160 
158175 
158190 


Control Board 
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ABCDEFGHIJKLM 
IXXXXTTIXIX11 
IXXXXVTIX111X 
UXXXXT1T11XXX1 
UXXXXTTTIXIXX 
UXXXXV111X107 
UXXXX11111X1X 
UXXXXV1T101X4 
TXXX1XXXXXXX X 
AXXX1XXXXXX1 1 
IXXXIXXXXX11X 
IXXXIXXXXTXX 1 
AXXXAXXXXT1XX 
UXXXIXXXX1111 
TXXX1XXXIXX1X 
AXXX1XXX1X1X 1 
AUXXXIXXXT1XXX 
IXXXIXXXT1X11 
AXXXIXXX1111X 
TXXX1XX1XXXX 1 
AXXX1XX1XX1XX 
IXXX1XXIXX11 1 
IXXX1XX1X1X1X 
UXXX1IXXIX11X1 
1XXX1XX11XXXX 
AXXX1XX11XX11 
IXXX1XX11X11X 
AXXX1XX111XX1 
TXXXIXX111111 
XXX 1X1XXXX1X 
UXXX1X1XXX1X4 
AXXX1IX1XX1TXX X 
TXXXIXTXX1X11 
TXXXIXIXX111X 
AXXX1X1IXIXXX1 
1XXX1X1X1X1XX 
VXXX1X1X1X111 
VXXX1X1X11X1X 
AXXX1X1X141X1 
1XXX1X11XXXXX 
1XX1XXXXXXX1X 
1XX1XXXXX111X 
1XX1XX1X1XX1X 
1XX1XX1X1X11X 
TXXIXX1X11XX1 
1XX1XX1X111XX 
IXX1XX1X11111 
AXXIXX1T1XXX1X 
IXXIXX11XX1X1 
IXX1XX11X1XX X 
IXXIXX11X1X11 
VXX1XX11X111X 
1XX1XX111XXX1 
TXXIXX111X1XX 
VXXIXXV11X111 
IXX1XX1111X1X 
VXX1XX11911X1 
VXX1X1XXXXXX X 
IXX1X1XXXXX11 
IXX1IXIXXXX11X 
TXX1X1XXX1XX1 
UXX1IXTXXX11X X 
UXX1X11X11X1X 
UXXIXVIXIVIXA 
IXX1X111XXXX X 
UXXVXTVAUXXX11 
UXX1IXV11XX11X 


(kHz) 


ABCOEFGHIJKLM 


(kHz) ABCODEFGHIJKLM (kHz) ABCOEFGHIJKLM (kHz) ABCDEFGHIJKLM (kHe) ABCOEFGH) JKiM 
158205 IXXIXITIXIXX 1 159075 IXXIVIXXIX111 159720 1XIXXXXXIIXKX 160350 1XIXKIXKIXITX 160980 1XIKIKKKIKI LE 
158220 1XXIX111X11XX 159090 IXKITIXXI1X1X 159735 IXIXXXXXI1X1 1 160365 IXIXXIXXIIXXT 160995 IXIXIKKKIKINY 
198235 AXXIXTTIX111 1 159105 IXXIT1XXI11K1 159750 IXIXAXXXIT11X 160380 IXIXXIXKIVIXK 161010 IXIKIKKKI IKI X 
198250 1XXIX1111XX1X 159120 1XX11IX1XXXXX 159765 IXIXXXKIXXXX1 160395 1XIXXIXKITI11 161025 1KXIKIKKKITIXY 
198265 IXXIXI111X1X1 159135 AXXIT1XIXKX11 159780 IX1XXXXIXKIXX 160410 IXIXXIXIXXK1X 161040 1X1X1XX1XXXXX 
198280 1XX1X11111XXX 159150 1XX111XIXX11X 159795 1XIXXXXIXK111 160425 1XIXKIXIXKIX1 161055 1KIXIKKIKKKIY 
198295 IXX1X11111X11 159165 IXX1TIXIXIXX1 159810 1XIXXXXIKIXTX 160440 1XIXKIXIXIXKX 161070 1K1KIKKIKKIT x 
158310 IXX1X1111111X 159180 1XXIVIXIXIIXX 159825 1X1XXXXIX11X1 160455 IXIXKIXIXIX1 1 161085 1K1XIXXIXIXKT 
198325 1XX11XXXXXXX1 159195 IXX111X1X1111 159840 1XIXXXXI1XXXX 160470 1XIXKIXIXII1X 161100 1X1KIXKIKINKX 
198340 IXX11XXXXX1XX 159210 1XX411X11XX1X 159855 1XIXXXXVIXX11 160485 1XIXXIXIIXXK1 161115 IXIKIXXIKING I 
158355 1XX11XXXXX111 159225 1XX111X11X1X1 159870 1X1XXXX11X11X 160500 1X1XXIXTIXIXX 161130 1XIX1XK11XKI xX 
158370 1XX11XXXX1X1X 159240 1XX1V1X1T1XXX 159885 AXIXXXKIVIXX1 160515 WXIXXIXV1K141 161145 1X1XIXK11K1KI 
198385 1XX11XXXX11X1 159255 IXXTV1X111X11 159900 1XIXXXX1141XX 160530 1XIXXIX111X1X 161160 1X1K1XX111KKX 
198400 IXX14XXX1XXXX 159270 1XXIVIX11111X 159915 1XIXXXXI11111 160545 1X1XX1X1111X1 161175 1X1K1XK141K14 
158415 IXXV4XXX1XX11 159285 1XX1111XXXXX1 159930 1X1XXXIXXXK1X 160560 1X1XX11XXXXXX 161190 1X1X1XK11111x 
158430 1XX11XXX1X11X 159300 1XX1111XXX1XX 159945 1X1XXKXIXXK1X1 160575 1X1XX1IXXXX11 161205 1X1X1X1XXXXXT 
198445 1XXT1XXX11XX1 159315 1XX1141XXX111 159960 1X1XXX1IXXIXXX 160590 IXIXXVIXXK11X 161220 1X1X1X1XXKI1XX 
158460 1XX14XXX111XX 159330 1XX1111XX1X1X 159975 1XIXXX1XK1X11 160605 1XIXX11XX1XX1 161235 1X1X1X1XXX111 
158480 1XX11XX1XXXXX 159345 1XX1141XX11X4 159990 1X1XXX1XX111X 160620 1X1XX11XX11XX 161250 1X1X1K1XK1K1 x 
158730 1XX11X1X1XX1X 159360 1XX1111X1XXXX 160005 1X1XXX1XIXXX1 160635 1XIXX11XX1111 161265 1XIXIXIXX11K1 
158745 AXX11X1X1X1X1 159375 1XX1111X1XX11 160020 1X1XXX1X1X1XX 160650 1X1XX11X1XX1X 161280 1X1X1X1X1XXXX 
158760 1XX11XIX11XXX 159390 1XX1111X1X11X 160035 1X1XXX1X1X111 160665 1X1XX14X1X1X1 161295 1X1X1X1X1XX11 
158775 1XX11X1X11X11 159405 1XX1141X11XX1 160050 1X1XXX1X11X1X 160680 1XIXXV1X11XXX 161310 1X1X1X1X1X11X 
158790 1XX11X1X1111X 159420 1XX1144X111XX 160065 1X1XXXIX111X1 160695 1XIXX11X11X11 161325 1XIXIX1X11XK1 
V58805 1XX11X11XXXX1 199435 1XX1111X11111 160080 1X4XXXI1XXXXX 160710 1X1XX11X1111X 161340 1X1X1X1X111XX 
158820 1XX11X11XX1XX 159450 1XX11411XXX1X 160095 1X1XXX1IXXX11 160725 1XIXX111XXXX1 161355 1XIXIKIXI1111 
158835 1XX11X11XX111 159465 1XX11111XXIX1 160110 1X1XXX11XX11X 160740 1X1XX111XX1XX 161370 1X1X1X11XXX1X 
198850 1XXTIXTIXIX1X 159495 1XX114741X1X11 160125 1X1XXX11X1XX1 160755 1X1XX141XX111 161385 1X1X1X11XX1K4 
158865 1XX11X11X11X1 159510 1XX11119X111X 160140 1X1XXXIIX14XX 160770 1XIXX111X1X1X 161400 1X1X1X11X1XKX 
158880 1XX11X111XXXX 159525 1XX111111XXX1 160155 1XIXXX11X1111 160785 1X1XX111X11X1 161415 IXIXIX11X1K11 
158895 1XX11X111XX14 159540 1XX114111X1XX 160170 1X1XXX111XX1X 160800 1X1XX1111XXXX 161430 1X1XIX11X111X 
158910 1XX11X141X11X 159555 1XX114141X111 160185 1X1XXX111X1X1 160815 1XIXXV1VIXX11 161445 1XIXIXVVAXXK 1 
158925 1XX11X1111XX1 159570 1XX1111111X1X 160200 1X1XXX1141XXX 160830 1X1XX1111X11X 161460 1X1X1X1141X1XX 
158940 IXXVIX11171XX 159585 1XX11111171X1 160215 1X1XXX1411X11 160845 1X1XX11114XX1 161475 1X1X1X141X111 
198955 1XX11X1111111 159600 1X1XXXXXXXXXX 160230 4X1XXX111111X 160860 1X1XX111111XX 161490 1X1X1X1111X1X 
158970 1XX111XXXXX1X 159615 1X1XXXXXXXX11 160245 IX1IXXIXXXXXX1 160875 1X1XX11111111 161505 1X1X1X11111K14 
158985 1XX111XXXX1X1 159630 1X1XXXXXXX11X 160260 1X1XX1XXXX1XX 160890 1X1X1XXXXXX1X 161520 1X1X11XXXXXKX 
159000 1XX111XXX1XXX 159645 4XIXXXXXX1XX1 160275 1X1XX1XXXX141 160905 1X1X1XXXXX1X1 161535 1X1X11XXXXX1 1 
159015 IXX114XXX1X14 159660 1X1XXXXXX11XX 160290 1X1XX1XXX1X1X 160920 1X1X1XXXX1XXX 161550 1X1X11XXXX11X 
159030 1XX111XXX111X 159675 1X1XXXXXX1111 160305 1X1XX1XXX11X1 160935 1X1X1XXXX1X11 161565 1X1X11XXX1XK1 
159045 1XX111XX1XXX1 159690 1X1XXXXXIXX1X 160320 1X1XXIXXIXXXX 160950 1X1X1XXXX111X 
159060 1XX111XX1X4IXX 159705 1X1XXXXX1X1X1 160335 1X1XX1XX1XX11 160965 1X1X1XXX1XXX 1 
Table Two X= Clip 
(kHz) NOPORSTUVW = (kHz) NOPORSTUVW — (kHz) NOPQRSTUVW = (kHz) NOPORSTUVW = (kHz) NOPORSTUVW — (KHz) NOPORSTUVW 
O XXXXXXXXX X 105 XXXXX1X1X4 210 XXXXIX1X1X 315 XXXX111111 420 XXX1X1X1XX 525 XXX11X1XX 1 
5 XXXXXXXXX 1 110 XXXXX1X11X 215 XXXX1X1X11. 320. XXX1XXXXX X 425 XXX1X1X1X1 530 XXX11X1X1X 
10 XXXXXXXX1 X 145 XXXXX1X114 220 XXXX1X11XX 325. XXX1XXXXX1 430 XXX1X1X11X 535 XXX11X1X11 
15 XXXXXXXX1 1 120 XXXXX11XX X 225 XXXX1X11X1 330 XXX1XXXX1X 435 XXX1X1X111 540 XXX11X11XX 
20 XXXXXXX1XX 125. XXXXX11XX 1 230 XXXX1X111X 335 XXX1XXXX11 440 XXX1X11XXX 545 XXX11X11X1 
25 XXXXXXX1X1 130 XXXXX11X1X 235 XXXX1X1111 340 XXX1XXX1XX 445 XXX1X11XX1 550 XXX11X111X 
30 XXXXXXX11X 135 XXXXX11X11 240 XXXX11XXXX 345 XXX1XXX1X1 450 XXX1X11X1X 555 XXX11X1111 
35 XXXXXXX111 140 XXXXX111XX 245 XXXX11XXX1 350 XXX1XXX11X 455 XXX1X11X11 560 XXX111XXX X 
40 XXXXXX1XX X 145 XXXXX111X 1 250 XXXX11XX1X 355 XXX1XXX111 460 XXX1X111XX 565 XXX111XXX 1 
45 XXXXXX1XX 1 150 XXXXX1111X 255 XXXX11XX11 360 XXX1XX1XXX 465 XXX1X111X1 570 XXX111XX1X 
50 XXXXXX1X1X 155 XXXXX11111 260 XXXX11X1XX 365 XXX1XX1XX1 470 XXX1X1111X 575 XXX111XX11 
55 XXXXXX1X11 160 XXXX1XXXX X 265 XXXX11X1X1 370 XXX1XX1X1X 475 XXX1X11111 580 XXX111X1XX 
60 XXXXXX11XX 165 XXXX1XXXX1 270 XXXX11X11X 375 XXX1XX1X14 480 XXX11XXXX X 585 XXX111X1X1 
65 XXXXXX11X1 170 XXXX1XXX1X 275 XXXX11X111 380. XXX1XX11XX 485 XXX11XXXX1 590 XXX111X11X 
70 XXXXXX111X 175 XXXX1XXX11 280 XXXX111XXX 385 XXX1XX11X1 490 XXX11XXX1X 595 XXX111X111 
75 XXXXXX1111 180 XXXX1XX1X X 285 XXXX111XX1 390: XXX1XX111X 495 XXX11XXX11 600 XXX1111XXX 
80 XXXXX1XXX X 185 XXXX1XX1X4 290 XXXX111X1X 395 XXX1XX1111 500 XXX11XX1X X 6(5 XXX1111XX1 
85 XXXXX1XXX 1 190 XXXX1XX11X 295 XXXX111X11 400 XXX1X1XXXX 505 XXX11XX1X1 610 XXX1111X1X 
90 XXXXX1XX1X 195 XXXX1XX111 300 XXXX1111XX 405 XXX1X1XXX1 510 XXX11XX11 X 615 XXX1111X11 
95 XXXXX1XX11 200 XXXX1X1XXX 305 XXXX1111X1 9 410 XXX1X1XK1X 515 XXX11XX111 620 XXX11111XX 
100 XXXXX1X1XX 205 XXXX1X1XX1 310 XXXX19911X 9 415 XXX1X1XX11 520 XXX11X1XXX 625 XXX11111X1 
Tunin Pro Cc e d ures even multiple of 5KHz, adjust C518. If the frequency 
g is an odd multiple of 5 KHz, adjust C520. 
be ti f i i 
A. Receiver Alignment Procedure eet eco colaaal condo 
4. Initial VCO setting; monitor the D.C, voltage at M5 Bat Sra elonterpaConcectoninreuonen ce: 
on the main board or the voltage on R201 on the propriate attenuator. There are three possible 
VCO board. Adjust L201 for 5.0V, or as close to 5.0V combinations to consider 
as the tuning will permit. Access to L201 is through a : 2 
hole in the left side of the chassis, Q) LE Re tea gs la ete lbgl aS ace 
fo) z, select the highest frequency ani 
2. Connect a D.C. voltmeter between M2 and j fi ; 
gin Tune Las fro ip on viet 3 ee a ent 
3. Connect a D.C. voltmeter between M3 and raheesiiniesrit e 
round, Tune L406 for a peak on voltmeter; retune of 5: KHz, select the highest frequency and 
9 : 4 adjust C518. Proceed to receiver adjustment. 
Eo Cie Aer) Bees eats c) If the transmit frequencies include one even 
4. Unsquelch the receiver and attach an RMS voltme- andone odd aor of 5KHz, select the even 
ter across speaker. ares volume control fo. a. com- channel and adjust C520. Then select the odd 
fortable noise level. Note reference noise level. channel and adjust C518. In this case, this pro- 
5. Connect an RF generator to the antenna connec- cedure also completes the receiver fre- 
tor; set at the correct frequency. Increase the level quency adjustment. 
until approximately 15 dB quieting is obtained. For receiver frequency adjustment there are two 
6. Tune L401, L402, L403 and L404 for minimum noise. remaining combinations to consider. Connect a 
While tuning, decrease RF generator level tokeep counter tothe local oscillator test point, M4 through 
approximately 15 to 20 dB quieting. a 27pf capacitor. 
7. Repeat Step #6. Q) Ifboth receive frequencies are even multiples 
of 5 KHz, select the highest frequency ani 
B. Transmitter Alignment Procedure adjust C518, This completes the frequency set- 
Initial ting for this combination. 
1. Tune transmitter for F HIGH unless one channel op- b) If both receive frequencies are odd multiples 
tion is used. : of 5 KHz, select the highest frequency and 
2. Tune VCO if not adjusted before, for approxi- adjust C520, This completes the frequency set- 
mately 5V. at MS. ting for this combination. 
3. Connect a D.C. voltmeter between M8 and 3. Instructions for Half Duplex one channel radios 
ground, Set on +2 V.D.C. range. For transmit frequency adjustment, connect a 
4. Adjust R580 (100K pot) to maximum clockwise counter to the antenna connector through an ap- 
position. propriate attenuator. If the frequency is even mul- 
Tuning: Key the radio UP for the following Steps. Lae of ae oan or, IL ie focuency is on 
NOTE: Tune coils from bottom of board, UTS, ues) y 
Aenea For receiver frequency adjustment, connect a 
ple counter to the local oscillator injection point, M4 
a) L501 and L502 for a peak voltage on DC volt- through a 27pf capacitor. If the following instruc- 
meter. tion calls for the same tuning capacitor fo be ad- 
b) L503 for a null, justed, leave the adjustment as it is set for the 
c) L504 for a peak voltage. ; transmit mode. If the frequency is an even multiple 
2. Tune C301, C307, C311 and C313 for maximum of 5 KHz, adjust C518. If the frequency is an odd 
power output. multiple of 5 KHz, adjust C520. 
3. Repeat Step #2. 4. Instructions for Half Duplex with one talk around 
4, Repeat Step #1 and Step #2. ; channel ' 
5. Adjust R580 (100K pot) counter clockwise for a 25 For transmit frequency adjustment, connect a 
watt output. counter to the antenna connector through an ap- 
6. Tune VCO voltage, M5, to 7.0V, or as close to 7.0V Be Seeley i aigecoy nce posible 
as the tuning will permit. Unkey radio. combinations to consider, : 
a) If both transmit frequencies are even multiples 
C. TX Audio Alignment as 5 ee eet the edie eealey ae 
4. Turn tone deviation pot (R517) to maximum fee . Proceed wi le receiver a 
clockwise position (minimum). b) If both : a i tio! 
2. Connect an audio signal generator, set att KHz, to ) If both transmit frequencies are odd multiples 
the dummy microphone input. of 5 KHz, select the highest frequency and 
; ; adjust C518, Proceed with the receiver ad- 
3. Using a scope to monitor M1, adjust R512 for a justment, 
symetrical looking waveform. c) If the transmit frequencies include one even 
4. Increase the output of the audio generator and and one odd multiple of 5 KHz, select the even 
continue to adjust R512 for symetrical clipping as channel and adjust C520. Then select the odd 
limiting is reached. channel and adjust C518. In this case, this pro- 
5. Remove the scope probe. cedure also completes the receiver fre- 
6. Adjust the audio generator output for 1 Vrms @ 4 quency adjustment. 
KHz and key up the transmitter. For receiver adjustment, connect a counter to the 
7. Using a deviation monitor, adjust R515 for 4.5 KHz local oscillator injection test point, M4 through a 
deviation. 27pf capacitor. If the frequency is an even multiple 
8. Remove the! KHz audio from the microphone input of ae cine! ae uA ne precuieney is an odd 
and adjust R517 counter eh ine desired multiple of 2, adjus , 
sub-audible tone deviation (~ + 2). 
9. Apply the1 KHz audio as before and adjust R515 for F. I.F. Alignment : 
the required 5 KHz deviation. 1. _ If radio came from stock, this procedure does not 
have to be done. 
D. Frequency Calibration 2. Use the F HIGH receiver frequency for this align- 
4. Instructions for one channel simplex radios ment. 
For transmit frequency adjustment, connect a 3. Connect an RF generator (no modulation) to the 
counter to the antenna connector through an ap- antenna connector and increase level to obtain 15 
propriate attenuator. If the frequency is an even dB quieting on RMS voltmeter, Tune L407 for 
multiple of 5KHz, adjust C520. If the frequency is an minimum noise. 
odd multiple of 5 KHz, adjust C518. 4. Modulate the generator with 1 KHz tone and 3 KHz 


For receiver frequency adjustment, connect a 
counter to the local oscillator injection point, M4 
through a 27pf capacitor. If the frequency is an 


deviation and adjust volume control for 10% rated 
audio output. Increase level to 1000 .V. Tune L409 
for peak audio output. 


(kHz) NOPORSTUVW (kHz) NOPORSTUVW (kHz) NOPORSTUVW. 


630 XXX111111X 960 XX11XXXXXX 1290 X1XXXXXX1X 
635 XXX1111111 965 XX11XXXXX1 1295 X1XXXXXX11 
640 XX1XXXXXX X 970 XX11XXXX1X 1300 X1XXXXX1XX 
645 XX1XXXXXX1 975 XX11XXXX11 1305 X1XXXXX1X1 
650 XX1XXXXX1X 980 XX11XXX1XX 1310 X1XXXXX11X 
655 XX1XXXXX11 985 XX11XXX1X 14 1315 X1XXXXX111 
660 XX1XXXX1XX 990 XX11XXX11X 1320 X1XXXX1XXXK 
665 XX1XXXX1X1 995 XX11XXX111 1325 X1XXXX1XX1 
670 XX1XXXX11X 1000 XX11XX1XXX 1330 X1XXXX1X1X 
675 XX1XXXX111 1005 XX11XX1XX1 1335 X1XXXX1X11 
680 XX1IXXX1XXX 1010 XX11XX1X1X 1340 X1XXXX11XX 
685 XX1XXX1XX1 1015 XX11XX1X11 1345 X1XXXX11K1 
690 XX1XXX1X1X 1020 XX11XX11XX 1350 X1XXXX111X 
695 XX1XXX1X11 1025 XX11XX11X1 1355 X1XXXX1111 
700 XX1XXX11XX 1030 XX11XX111X 1360 X1XXX1XXXX 
705 XX1XXX11X1 1035 XX11XX1111 1365 X1XXX1XXX1 
710 XX4XXX111X 1040 XXIIXIXXXX 1370 X1XXX1XX1 X 
715 XX1XXX1111 1045 XX11X1XXX1 1375 X1XXX1XX11 
720 XX1XX1IXXXX 1050 XX11XIXX1X 1380 X1XXX1X1XX 
725 XX1XX1XXX1 1055 XX11X1XX11 1385 X1XXX1X1X1 
730 XX1XX1IXX1X 1060 XX11X1X1XX 1390 X1XXX1X11X 
735 XX1XX1XX11 1065 = XX11X1X1X1 1395 X1XXX1X111 
740 XX1XX1X1XX 1070 XX11X1X11X 1400 X1XXX11XXX 
745 XX1XX1X1X1 1075 XX11X1X111 1405 X1XXX11XX1 
750 XX1XX1X11X 1080 XX11X11XXX 1410 X1XXX11X1X 
755 XX1XX1X111 1085 XX11X11XX1 1415 | X1XXX11X11 
760 XX1XX11XXX 1090 XX11X11X1X 1420 X1XXX111XX 
765 XX1XX11XX1 1095 XX11X11X11 1425 X1XXX111X1 
770 XX1XX11X1X 1100 XX11X111XX 1430 X1XXX1111X 
775 XX1XX11X11 1105 XX11X111X1 1435 X1XXX11111 
780 XX1XX111XX 1110 XX11X1111X 1440 X1XX1XXXXX 
785 XX1XX111X1 1115 XX11X11111 1445 X1XX1XXXX1 
790 XX1XX1111X 1120 XX111XXXXX 1450 X1XX1XXX1X 
795 XX1XX11111 1125 XX111XXXX1 1455 X1XX1XXX11 
800 XX1X1XXXXX 1130 XX111XXX1X 1460 X1XX1XX1XX 
805 XX1X1XXXX1 1135 XX111XXX11 1465 X1XX1XX1X1 
810 XX1X1XXX1X 1140 XX111XX1XXK 1470 X1XX1XX11X 
815 XX1X1XXX11 1145 XX111XX1X1 1475 X1XX1XX111 
820 XX1X1XX1XX 1150 XX111XX11X 1480 X1XX1X1XXX 
825 XX1X1XX1X1 1155 XX111XX111 1485 X1XX1X1XX1 
830 XX1X1XX11X 1160 XX111X1XXX 1490 X1XX1X1X1X 
835 XX1X1XX111 1165 XX111X1XX1 1495 X1XX1X1X11 
840 XX1X1X1XXX 1170 XX111X1X1X 1500 X1XX1X11XX 
845 XX1X1X1XX1 1175 XX111X1X11 1505 X1XX1X11X1 
850 XX1X1X1X1X 1180 XX111X11XX 1510 X1XX1X111X 
855 XX1X1X1X11 1185 XX111X11X1 1515 X1XX1X1111 
860 XX1X1X11XX 1190 XX111X111X 1520 X1XX11XXXX 
865 XX1X1X11X1 1195 XX111X1111 1525 X1XX11XXX1 
870 XX1X1X111X 1200 XX1111XXXX 1530 X1XX11XX1X 
875 XX1X1X1111 1205 XX1111XXX1 1535 X1XX11XX11 
880 XX1X11XXXX 1210 XX1111XX1X 1540 X1XX11X1XX 
885 XX1X11XXX1 1215 XX1111XX11 1545 X1XX11X1X1 
890 XX1X11XX1X 1220 XX1111X1XX 1550 X1XX11X11X 
895 XX1X11XX11 1225 XX1111X1X1 1555 X1XX11X111 
900 XX1X11X1XX 1230 XX1111X11X 1560 X1XX111XXX 
905 XX1X11X1X1 1235 XX1111X111 1565 X1XX111XX1 
910 XX1X11X11X 1240 XX11111XXX 1570 X1XX111X1X 
915 XX1X11X111 1245 XX11111XX1 1575 X1XX111X11 
920 XX1X111XXX 1250 XX11111X1X 1580 X1XX1111XX 
925 XX1X111XX1 1255 XX11111X11 1585 X1XX1111X1 
930 XX1X111X1X 1260 XX111111XX 1590 X1XX11111X 
935 XX1X111X11 1265 XX111111X1 1595 X1XX111111 
940 XX1X1111XX 1270 XX1111111X 1600 X1X1XXXXXX 
945 XX1X1111X1 1275 XX11111111 1605 X1X1XXXXX1 
950 XX1X11111X 1280 X1XXXXXXXX 1610 X1X1XXXX1X 
955 XX1X111111 1285 X1XXXXXXX1 1615 X1X1XXXX11 


Troubleshooting Procedures 


Before troubleshooting, check frequency and tone jumpers 
and diodes selection. Also check configuration jumpers 
and diodes for correct set-up. 


A. Receiver Troubleshooting 


|. No Audio Output 
1, Voltage at A 
a) Check for 5V with squelch open, Check 
associated circuitry for short to ground. 


2. Noise at B 
a) Noise voltage should be 2.0 VPP. Check 
tuning of L409. 
3. Noise at C 


a) Noise voltage should be 200 mVPP. 
Check biasing on I|C402 and associated 
Circuitry. 

4, Noise at Ad 

a) Check wiring to speaker and speaker 
jack. 

b) Check D.C, voltages around |C403 and 
Q404. 

c) Check volume control setting. 


Il. Poor Sensitivity 
1, LO. Frequency 
a) Check frequency with a counter meas- 
ured through a 27 PF capacitor. If not cor- 
rect, check voltage at E. Either Q501 or 
@502 should be 5V, but not both. Also 
check frequency calibration procedure. 
2. Voltage at D 
a) Check for 400 mVPP with —35 dBm RF. 
Check receiver front end and doubler tun- 
ing and associated D.C. voltages. 
3. Voltage on Mé 
a) Check for 100 mVPP with —80 dBm 
(23 4.V) RF signal. Check D.C. voltages 
associated with IC401, 


Ill. No Sensitivity 
1, Complete Poor Sensitivity Procedure First 
2. Voltage at MS 

a) Voltage should be between 2.5 and6.5V. 
Tune L201 for 5V or as close as the tuning 
will permit on F HIGH channel. 

b) Check D.C, voltages around IC502 and 
Q201, If tuning is not correct, go to Step 5. 

3. Drive atlLo 

a) Disconnect lL and check D.C. bias point 
at M3. With drive, M3 should increase at 
least by 0,5 VDC. 

4. Voltages at M2 and M3 

a) Check tuning of L405 and L406. M3 should 
have a definite peak. Check associated 
voltages around @402. 

5. Voltage at K 

a) Check for 5V. If not, check for D.C. vol- 
tage around Q512 and Q513 and possible 
shorts. 

6. Voltage at H 

Qa) Voltage should be 4 VPP square wave at 
3.4 M#z, If not, check connection from Pin 
9 IC 403, 

b) Voltage at! should be 4 VPP square 
wave at 10.24 Mbz. If not, check as- 
sociated circuitry of |C504. 

c) Voltage at J should be 3.0 VPP at 10.24 
Mhz. If not, check associated circuitry 
around Y501 and ICSit. 

7, Voltage at G 

a) Check for 600 mVPP at ~ 75 MHz. Check 

biasing voltage on Q203 and Q202. 
8. Voltage at F 

a) Voltage should be 4 VPP square wave at 

~ 5 Mbz., Check D.C. voltages on IC201. 


IV. CTCSS Not Operational 
4, Mic Jumper and ‘2’ Diode. 
a) Check for correct configuration set-up. 
Ground microphone hangup point on 
back of microphone. 


(kHz) 
1620 
1625 
1630 
1635 
1640 
1645 
1650 
1655 
1660 
1665 
1670 
1675 
1680 
1685 
1690 
1695 
1700 
1705 
1710 
1715 
1720 
1725 
1730 
1735 
1740 
1745 
1750 
1755 
1760 
1765 
1770 
1775 
1780 
1785 
1790 
1795 
1800 
1805 
1810 
1815 
1820 
1825 
1830 
1835 
1840 
1845 
1850 
1855 
1860 
1865 
1870 
1875 
1880 
1885 
1890 
1895 
1900 
1905 
1910 
1915 
1920 
1925 
1930 
1935 
1940 
1945 


NOPORSTUVW (kHz) NOPORSTUVW — (kHz) NOPORSTUVW 
XIXIXXK1XX 1950 XV1XXXKX11X 2280 X11 1XXIXXX 
X1XIXXKX1X1 1955 XV1XKXX141 2285 X11 1XX1XX1 
X1XIXXK11X 1960 XV1XXXIXXX 2290 X111XX1X1X 
X1X1XXX111 1965 XT1XKXIXX1 2295 X11 1XX1X14 
X1XIXXIXXX 1970 XV1XXXIX1IX 2300 X11 1XX11XX 
X4X4XX1XX1 1975 XV1XXX1X11 © 2305 X14 1XX11XF 
X1X1XK1X1X 1980 X1IXXX11XX 2310 X111XX111X 
X1X1XKIX11 1985 XVIXXXTIX1 2345 XVT1XXI109 
X4X1XK11XX 1990 X11XXK141X 2320 X11 1KX1XXKX 
XIX1XX11X1 1995 X14XXX1411 © 2325 X11 1X1XXK1 
XIX1XX111X 2000 XF1XX1XXXX 2330 X111X1XX1X 
X1X1XX1111 2005 X14XKXIXXX1 2385 X11 1X1XX17 
X1X1X1XXXX 2010 X11XKIXX1X 2340 - X11 1X1 XIXK 
X1X4X1XXX1 2015 XV4XX1XX11 2345 X11 1X1X1X7 
X1X1X1XX1X 2020 X11XX1X1XX 2350 X141X1X11X 
X1X1X1XX11 2025 X11XK1X1X1 2355 X17 1KIX107 
X1X1X1X1XX 2030 X11XX1X11X 2360. X14 1X11 XXX 
X1X1X1X1X1 2035 X14XX1X111 2365 X111X11XK7 
X4X1X1X11X 2040 XT4XX11XXX 2370 -X111X11X1X 
X1X1X1X111 2045 X14XX11XX1 2375 -X111X11X11 
X1X1X11XXX 2050 X11XK11X1X 2380: X111X111XX 
X1X1X14XX1 2055. X11XX11X11 2385. X111X101X1 
X4X1X11X1X 2060 X141XX171XX 2390 X111X1111X 
X1X1X11X11 2065 X191XX191X1 2395. X111X11101 
X1X1X141XX 2070 X41XX1411X 2400 -X111 1XXXXX 
X1X1X141X1 2075 -X19XX14111 2405 X1111XXXX1 
X1X1X1111X 2080 X14X1XXXXX 2410 -X1111XXX1X 
X1X1X11111 2085 X11X1XXXX1_ 2415 -X1111XXX11 
X1X41XXXXX 2090 X11X1XXX1X 2420 -X1111XX1XX 
X1X11XXXX1 2095 X11X1XXX11 2425 -X1111XX1X1 
X1X11XXX1X 2100 X11X1XX1XX 2430 X1111XX11X 
X4X11XXX11 2105 XV1XIXX1X1 2435 X1111XX101 
X1X11XX1XX 2110 -X11X1XX11X 2440, -X1111X1XXX 
X1XV1XX1X1 2415 X11XIXX111 2445 X1111X1XX1 
X1X11XX11X 2120. X11K1X1XXX 2450 X1111X1X1X 
X1X11XX111 2125 -X11X1X1XK1 2455 -X1111X1X11 
X1X14X1XXX 2130 X141X1X1X1X 2460 X1111X11XX 
X1X11X1XX1 2135 -X11X1X1X11 2465 X1101X11K7 
X1X11X1X1X 2140 -X11KX1X11XX 2470. X1111X111 X 
X1X11X1X11 2145 -X11K1X11X1 2475. -X1111K1111 
X1X11X11XX 2150 X11K1X111X 2480. X1111 1XXXX 
X1X11X11X1. 2155 X11X1X1111 2485 -X11111XXX1 
XIX11X111X 2160 -X11X11XXXX 2490 -X11111XX1X 
X1X11X1111 © 2165 X11X11XXX1 2495 -X11111XX11 
XIX144XXXX 2170 X14X11XX1X 2500 -X14111X1XX 
X1X111XXX1 2175 XVAXVAXX11 «2505 -X11111K1K1 
X4X111XX1X 2180 X141X11X1XX 2510 X11111X11X 
X4X174XX11 © 2185 -X11X11X1X1 2515 X11111X101 
X1X111X1XX 2190 XV4X11X11X —-2520_-X11411 1XXX 
X1X141X1X1 2190 -X11K191X111 © 2525-X111911XX1 
X1X111X11X 2200 -XV1X114XXX 2530. X111111X1X 
X1X1191X111 2205 -X141X111XX1 9.2535 X141111X11 
X1X1711XXX 2210 -XV4X111X1X 2540 -X1111111XX 
X1X1441XX1 2215 -X14X111X11 9 2545 -X1111111X1 
X1X1111X1X 2220. -X11X1141XX 2550 X11111111X 
X1X1111X11 2225 -X11X1911X1 92555 -X111111111 
X1X11111XX 2230 -X11X11111X 2560 1XXXXXXXXX 
X1X11111X1 2235 X11X114111 © 2565 1XXXXXXXK1 
X1X119111X 2240 X141XXXXXX 2570 1XXXXXXX1X 
X1X1111111 2245 X141XXXXX1 2575 1XXXXXXX11 
X41XXXXXXX 2250 X111XXXX1X 2580 1XXXXXX1XX 
X11XXXXXX1. 2255 X141XXXX11 2585 1XXXXXX1X1 
XT1XXXXX1X 2260 X111XXX1XX 2590 1XXXXXK11X 
X14XXXXX11 2265 X1V1XXX1X1 2595 1XXXXXX111 
X41XXXX1XX 2270 X111XXX11X 2600 1XXXXX1XX X 
X11XXXX1X1 2275 X111XXX111 2605 1XXXXX1XX1 


2. Voltage at M 
a) Check for 2.5 VPP (bottom clipped) at 
correct frequency and 500 Hz deviation 
Check associated circuitry and voltages 
on IC402, 
3. Voltage at L 
a) Voltage should be 4 VPP square wave 
with 500 Hz deviation at correct tone fre- 
quency. Check associated voltages 
around |C508 


B. Transmitter Troubleshooting 


1. No Power 
4. Voltage at M5 (5-7V) 

a) TuneL201 if MSis not correct in both the TX 
and RX mode. 

b) If M5 is incorect only in the TX mode, 
check for the proper voltage at the col- 
lector of Q201. 

2. 8V TX Sw. 

a) Check the voltages of Q503, Q507, and 
1C504, 

3. 13.8 V at PA, Bd. 

a) Check the wire connection from P¢ to the 
PA. board. 

4. Voltage at N (13.6V) 

a) Check the operation of Q505. 

b) Check the wire connection from N to the 
P.A. board. 

5. Voltage at O (1.4V) 

a) Check the continuity of CR301, CR302 
and L308. 

6. Voltage at Pin 10 of IC507 is 11V to 12V 

a) Check the voltage of !C507 and as- 
sociated circuitry. 

7. Voltage difference at P 

a) Ifless than1V, go to Step 8. Otherwise, go 
to Step 9. 

8. Tune L501, L502, L503 and L504. 

a) If the tuning is improper, check the vol- 
tages on Q508 and Q509. 

b) RF Input at Li should be 1 mW @ f/2. 

9. Current (Ic) to the P.A. Bd. (3.5-4.5 Amps) 

a) Disconnect the PA. 13.8V lead from Pp 
and insert a 5 amp D.C. ammeter. 

b) If lc is less than 300 ma, check Q301 and 
associated circuitry. 

Cc) If lc is greater than 300 ma, check Q302 
and associated circuitry. 

Il. Low Power 
1. Power Control Pot 
a) Check the adjustment of R580, 
2. Goto steps la, Is, le, 17, Is, Io 
Ill Transmit Audio and Modulation 
1, Output at MI (symmetrical waveform) 

a) With 100 mV 1 KHz sine wave at dummy 
microphone input, waveform should be 
symmetrical. 

b) If no output, check the voltages of |C501. 

2. Output at Q (symmetrical waveform) 

a) Check for the proper D.C. voltages on 
IC501. 

b) Check that R515 (10K Pot) is not shorted, 

3. Voltage at R 
a) ae for 8V at the Junction of R543 and 

77. 

b) Check for proper component values. 

4. Voltage at S 
a) Check for a shorted CR201. 

IV. No CTCSS Tone 

1, Output at T (4.5 VPP square wave) 

a) Is the radio in the proper configuration for 
tone operation? 

b) Check ICS10 and its associated compo- 
nents for the proper voltages. 
2. Output at U (symmetrical waveform) 
a) Check the voltages on IC509. 
3. Input AT V (symmetrical waveform) 
a) Check that R517 is properly adjusted, 
b) Check the continuity from U to R516. 


| 


— | 


(kHz) NOPORSTUVW (kHz) NOPORSTUVW = (kHz) NOPORSTUVW 


2610 IXXXXX1X1X 2750 1XXX1XX11X 2890 1XX1XXXX1X 
2615 1XXXXX1X11 2755 IXXX1XX111 2895 1XX1XXXX11 
2620 AXXXXX11XX 2760 IXXX1XIXKX 2900 1XKX1IXXX1XX 
2625 1XXXXX11X1 2765 -1XXX1X1XX1 2905 IXX1XXK1X1 
2630 1XXXXX111X 2770 1XXXIXIX1X 2910 1XX1XXX11X 
2635 = 1XXXXX1111 ©2775 AXXKIX1X11 2915 1XX1XKX114 
2640 IXXXX1XXXX 2780 1XXKIXTIXX 2920 1XX1XX1XXX 
2645 1XXXX1XXX1 2785 1XXX1X11X1 2925 1XX1XK1XX1 
2650 1XXXX1XX1X 2790 1XXX1X111X 2930 1XX1XX1X1X 
2655 1XXXX1XX11 2795 1XXX1X1111 2935 1XX1XX1X11 
2660 1XXXX1X1XX 2800 1XXX11XXXX 2940 1XX1XX11XX 
2665 1XXXX1X1X1 2805 1XXX11XXX1 2945. 1XX1XX11X1 
2670 1XXXX1X11X 2810 1XXX11XX1X 2950 1XX1XX111X 
2675 1XXXX1X111 2815 1XXX11XX11 2955 1XX1XX1111 
2680 1XXXX11XXX 2820 1XXX11X1XX 2960 1XX1X1XXXX 
2685 1XXXX11XX1 2825 1XXX11X1X1 2965 1XX1X1XXX1 
2690 1XXXX11X1X 2830 IXXX11X11X 2970 1XX1X1XX1X 
2695 1XXXX11X11 2835. «1XXX11X111 2975 1XX1X1XX11 
2700 1XXXX1411XX 2840 1XXX1141XXX 2980 1XX1X1X1XX 
2705 1XXXX111X1 2845. «1XXX141XX1 2985: 1XX1K1X1X1 
2710 1XXXX1111X 2850 -1XXX191X1X 2990 1XX1X1X11X 
2715 1XXXX11111 ©2855 1XXX111X11 2995 1XX1X1X111 
2720 1XXX1XXXXX 2860 1XXX1111XX 3000 1XX1X11XXX 
2725 1XXX1XXXX1 2865 1XXX19111X1 3250 1X1XXX1X1X 
2730 1XXX1XXX1X 2870 1XXX11111X 3500 1X1X1111XX 
2735 1XXX1XXX11 2875 1XXX111111 3750 -1X111X111X 
2740 1XXX1XX1XX 2880 1XX1XXXXXX 

2745 1XXX1XX1X1 2885 1XX1XXXXX1 


Table Three X= Clip 


Hertz 
67.00 
71.90 
77.00 
82.50 
88.50 
94.80 

100.0 

103.5 

107.2 

110.9 

114.8 

118.8 

123.0 

127.3 

131.8 

136.5 

141.3 

146.2 

151.4 

156.7 

162.2 
167.9 
173.8 
179.9 
186.2 
192.8 

203.5 

210.7 

218.1 

225.7 

233.6 

241.8 
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x 
1 
1 
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Continued from Page 4 


390 kHz calls for cutting jumpers N, O, P, R, Sand W. 
3. Clip Fi LOW jumper at upper left if you want lower 
frequency on channel one, otherwise clip Fl HIGH to 
put higher frequency on channel one. The remaining 
frequency will fall on channel two. 4. Clip CTCSS 
diodes using Table Three. Both channels will operate 
on the same tone. 


Simplex without tone on either channel (MSG 
light disabled): 1. Follow procedure for setting 
frequencies and channels described in the two 
channel simplex paragraph above. 2. Clip “MIC” 
jumper at upper left. 3. Turn tone deviation pot 
(R517) to minimum (Max. CW). 4. Clip “2” diode at 
lower left. 


Simplex with one channel tone (MSG light oper- 
ates only on channel with tone): Note the unit 
cannot be configured to operate with tone on higher 
frequency and without tone on lower frequency 
1. Follow frequency and channel selection proce- 
dures in paragraph describing two channel simplex 
above. 2. Clip CTCSS diodes for tone selected 
using Table Three. 3. Clip diode at lower left 
marked “Z”. Tone will operate on lower frequency 


Half Duplex one channel, Simplex other channel, 
CTCSS on both channels: 1. If transmit frequency 
on half duplex channel is higher than receive fre- 
quency, proceed to step 5 below. 2. If receive on 
half duplex is higher, clip F LOW diodes and jumpers 


~ReGency, 


for half duplex channel transmit frequency. Clip F 
HIGH jumpers to the receive frequency. NOTE: The 
radio is incapable of synthesizing more than two dif- 
ferent frequencies. When the receive frequency on 
half duplex is higher, the simplex channel must trans- 
mit and receive on that frequency. 3. Clip “Xx” 
jumper at upper right. 4. Clip Fi LOW jumper at 
upper left if you want Half Duplex mode on channel 
one. For half duplex on channel two clip Fi HIGH 
jumper at upper left. The remaining simplex fre- 
quency will automatically fall in the other channel 
Skip step 5 and proceed with 6. 5. Clip F LOW di- 
odes and jumpers at left of processor for simplex fre- 
quency. Clip F HIGH jumpers at right of processor for 
duplex frequency. Set frequencies into channels as 
described in step 4. 6. Clip “Y" diode at upper 
left. 7. Clip CTCSS diodes using Table Three 


Half duplex one channel, Simplex other channel, 
No CTCSS (MSG light disabled): 1. Follow pro- 
cedure for half duplex/simplex configuration directly 
above. 2. Clip “MIC” jumper atupperleft. 3. Turn 
tone deviation pot (R517) to minimum position (Max 
CW). 4. Clip “2” diode at lower left 


Half Duplex with CTCSS, Simplex without CTCSS 
(MSG. light for half duplex channel only): 1. Fol- 
low procedure for setting frequencies and channels 
described in first half duplex/simplex configuration 
above. 2. Clip “Z” diode at lower left. 3. Clip di- 
odesforCTCSStone. 4. Clip “Y” diode at upper left 
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ees POWER TO ON/OFF SWITCH 2 
Tur NOTES 5 .GfoUNO 3 
= AUDIO FROM 
| p----------------- oe |, ALL CAPACITOR VALUES NOT SPECIFIED OTHERWISE ARE PICO-FARAD. VOLUME. CONTROL 4 
MIC HANG n Lolo! 1 2, ALL RESISTOR VALUES NOT SPECIFIED OTHERWISE ARE OHMS, 1/4 WATT. TO VOUUME 
1 RION Bares 1 3: PARTS MARKED WITH A (*) SRE VARIABLE WITH MODEL (SEE PARTS VARIABLE). AUDIO. CONTROL 5 
Hi ws fob} ' 4» PART NUMBERS INDICATE LOCATION, ki (MON. SW.) 6 
‘ 100-199 CONTROL PANEL 
ae: HO_CONTROL BOARD. _ _ 200-299 VCO BOARD FROM MON. SW- > 
300-393 PA. BOARD 5v 5 
400-499 RECEIVER SECTION (MAIN BOARD) 
S00 -599, TRANSMIT SECTION FROM FI Sw- 5 
5. O DENOTES PIN LOCATED ON P.C. BOARD Semen | 
6 INDICTES BOARD BOUNDARIES 
— -— -— AUDIO FROM SQ. POT 1 
7 
SS re INDICATES OPTION VARIATIONS. AUDIO TO SQ. POT lz 
8. X°-FLOW REC/FHIGH REC (1/2 DUPLEX ONLY) 
; PTT TO TX LED 13 
Y'— SIMPLEX/HALF DUPLEX 
Z'-CTCSS ON FHIGH/CTCSS NOT ON FHIGH FROM MESSAGE LED: 4 
EXPLANATION —LEAVE IN/CUT OUT 
Parts List Item Description Part No. Item Description Part No. Item Description Part No. Item Description Part No. Item Description Part No. Hardware 
it Description Part No 307 2-18pt (Variable) 1517-0000-001 C441 001 mid, 100V, 5% (Mylar Film) 1508-0102-510 R414 4700 ohm, 5%, YVaW 4704-0472-032 544 470p!, SOV, 10% (Tub. Cer.) 1538-047 1-601 R512 10K, Trimmer 4751-0103-001 Description Part No. ] 
lem p Z 308 10 mid, 25V (Electrolytic) 1513-0100-003 C442 068 m{d) 100V. 10% (Mylar Film) 1508-0683-610 R415 68K, 5%, YaW 4704-0683-032 C545 470p!, 50V, 10% (Tub. Cer) 1538-0471-601 R513 15K, 5%, YAW 4704-0153-032 
=, C309 470pt. SOV, 20% (Disc) 1523-0471-002 C443 015 mid, 100V, 5% (Mylar Film) 1508-0153-510 R416 1200 ohm, 5%, “aW 4704-0122-032 C546 470pt, SOV, 10% (Tub. Cer.) 1538-0471-601 R514 Not Used Chassis XLH252 1403-7060-303 | se Dw PASS FILTER 
Control Board 100's C310 68p!, NPO, SOV, 5% (Disc) C444 015 mid, 100V. 5% (Mylar Film) 1508-0153-510 R417 330K, 5%, ”W 4704-0334-032 C547 6 .8pt, SOV, NPO (Tub. Cer) 1538-0689-608 R515 10K, Trimmer 4751-0103-001 ‘Contacl Pin Malco 2107-0000-003 | - 
CAPACITORS 311 4-60p! (Variable) C445 O06BuF, 100V, 5% (Mylar Film) 1508-0682-610 R418 180K, 5%, /4W 4704-0184-032 C548 Cap Mud. 47pI, Type MC, 10% 1510-0478-900 R516 22K, 5%, VaW 4704-0223-032 TX Auto Insert ¥ 7028-4139-100 [aa] i ps te 
C312 470pt, SOV, 5% (Mica) C446 015 mid, 100V, 5% {Mylar Film) 1508-0153-510 R419 47K, 5%, VaW 4704-0473-032 549 8.2p!, 500V, NPO, 5% (Disc) 1500-0829-905 R517 10K, Trimmer 4751-0103-001 Bracket Front Panel 1400-7060-600 SELECTOR | oo PRE = ese 
101 001 mid, SOV, + 80 — 20% (Disc) 1503-0102-003 313 4-60p! (Vanabie) C447 015 mid, 100V, 5% (Mylar Film) 1508-0153-510 R420 22K, 5%, YW 4704-0223-032 550 05 mid, 25V, + BO ~ 20% (Disc) 1502-0503-004 R518 Not Used Microphone 1300-6069:901 Frou sco BH 2 POLE Fro — —ae{ wixer } 3) }-——_——— *room DEMODULATOR if > ik cal = =| , 
c102 01 mid, 50V, + BO —20% (Disc) 1502-0103-007 C314 470pI, 50V, 20% (Disc) C448 0068.4F, 100V, 5% (Mylar Film) 1508-0682-610 R421 22K, 5%, VaW 4704-0223-032 551 470p!, 50V, 20% (Disc) 1523-0471-002 R519 2200 ohm, 5%, YW 4704-0222-032 Bracket MOB Mtg. M100 1400-6070-800. STE TR | | Fer ARIS a 
C103 1 mid, 12V, +80, —20% (Disc) 1502-0104-006 315 18p1, 500V’ 5% (Disc) C449 015 mid, 100V, 5% (Mylar Film) 1508-0153-510 R422 5 4704-0822-032 C552 27p1, 50 V, NPO, 5% (Disc) 1500-0270-650 R520 Not Used Carton MCH40, MCU30, MCL60, MCU15 1404-1410-700 owTeoH pee | 210 osc ! | 
DIODES C316 18pt, SOOV, 5% (Disc) coe) 0047 mid, 100V, 5% (Mylar Film) Hoos ote Be hopes 553 05 mid, 25V, + ca pee) (Disc) Pecan jie ee eka: 5%, VaW 4704-0183-032 Papal Se pete se ae tT A 
C317 8.2p!, 500V, NPO, 5% (Disc) 451 001 mid, SOV, +80 — 20% (Disc) 1503: 424 : C554 150pf, SOV. 20%, 251 1523-0151-002 jot Us innerpack 7 | 
cavo1 Germanium 4807-1305-800 e318 2op!, SOOV, 10% (Disc) C452 Not Used oe maine a5 Hook ive, MW dros oie az C555 05 mid, 25V, +80 ~20% (Oise) 1502-0503-004 fsa 18K: ohm, 5%, Ya 4704-0183-032 Warranty Card MCH40 7000-0000-034 [ 

1 icon ; 319 8 2pi, 500V, NPO. 5% (Disc) C453 1 mid, 12V. 20% (Disc) 1502-0104- ‘ohm, 5%, Ya -0122- C556 jot Use ot Use Instruction Manual 7 d — a 
LO101 LED (Red) 4810-1282-905 a7, SOV, 5% (MICA) 1506-0471-550 C454 015 mid, 100V, 5% (Mylar Film) 1508-0153-510 A427 15K, 5%, 4aW 4704-0153-032 C557 Not Used R525 12K, 5%, VaW 4704-0123-032 Hardware Kit 701 1-1051-300 ——] j i) f | oe 
D102 LED (Yellow) 4810-1321-400 €321 001 mid, 50V. +80 — 20% (Disc) 1503-0102-003 C455 220 mid, 16V (Electrolytic) 1513-3254-711 R428 100K, 5%, Ya 4704-0104-032 C558 Not Used R526 Not Used Micro-Com DC Power Cord Assy 7011-1078-100 WECTION | | voume | | aun aye 
10103 LED (Green) 4810-1299-300 C456 100 mid, 10V (Electrolytic) 1513-0101-001 R429 1200 ohm, 5%, VéW 4704-0122-032 C559 Not Used R527 Not Used Envelope Coin 1410: 0000, 001 Te pm rurer > TT 3 ame 

RESISTORS pettte 4815-3408-600 Fr4 rs ods ees 2) 1e190028-008 fase BOK See, YAW aaeEe coe repay ele dea Eee Cees sig ieee pellet 4704-0393-032 SEE GUN eats tea hears hess gel 
1 Pin, UM9484 15-3408- 2.2uF, 25V 1 , 5%, Val -0184- C561 mid, lar Film -0223- Ho, Ya -0393- rew V2'x9" Hex 2 Losec | | = L 2 
R101 180 ohm, 5%, “AW 4704-0181-032 Grace Pin, UMadad 4815-3408-600 C459 088 mild, 100V, 10% (Mylar Film) 1508-0683-610 R432 470K. 5%, VaW 4704-0474-032 C562 (068 mfd, 100V, 10% (Mylar Film) 1508-0683-610 R530 Not Used Cont Pin Female 2107-3244-101 | “3 POLE won SE FILTER, Fe=a8 
Rio2 150 ohm, 5%. YaW 4704-0151-032 R303 Hot Carrier, MBD201 4816-3302-200 C460 068 mid, 100V) 10% (Mylar Film) 1508-0683-610 R433 100K, 5%, VaW 4704-0104-032 C563 0047 mfd, 100V, 5% (Mylar Film) 1508-0472.510 R531 39K, 5%, “AW 4704-0393-032 Cont Pin Male 2107-3244-201 
R103 10K, Trimmer (Squeich) 4751-3278-101 coms C461 0022 mid, 100V, 5% (Mylar Film) 1508-0222-510 R434 4700 ohm, 5%, 4aW 4704-0472-032 C564 47 mid, 12V, + 80 — 20% (Disc) 1502-0474-006 A532 Not Used Conn Housing Female 2109-5120-303 s | 
Ri04 10K: Trimmer (Volume) 4751-3294-801 C462 068 mtd, 100V, 10% (Mylar Film) 1508-0683-610 R435 2200 ohm, 5%, VaW 4704-0222-032 C565 015 mid, 100V, 5% (Mylar Film) 1508-0153-510 R533 27K, 5%, VaW 4704-0273-032 Fuse 5 Amp,, 3 AG 5106-0000-008 et 
R105 470 ohm, 10%, 2W 4701-0471-044 FB2 Ferrite, Bead, W/Lead 2502-3293-901 C463 0027 mid, 100V, 5% (Mylar Film) 1508-0272-510 R436 150 ohm, 5%, YAW 4704-0151-032 C566 470p!, SOV, 10% (Tub. Cer.) 1538-0471-601 R534 22K, 5%, VaW 4704-0223-032 Wire 18 Ga. Strd., 300V 6018-1288-301 
R106 10K. 5%, MW 4704-0103-032 FB3 Ferrite. Bead, W/Lead 2502-3293-901 C464 05 mid, 25V, +80 — 20% (Disc) 1502-0503-004 R437 2.7 ohm, 5%, MW 4704-0279-032 C567 24pI, 50V, NPO, 5% (Tub, Cer.) 1538-0240-508 R535 36K. ohm, 5%, “AW. 4704-0363-032 Fuseholder Assy 7011-1051:000 DR a 
R107 470 ohm, 5%, YW 4704-0471-032 1301 LM-2, 212 Turns (Violet) 1803-5125-901 C465 470p!, SOV, 10% (Tub. Cer.) 1538-0471-601 R438 4700 ohm, 5%, “@W 4704-0472-032 C568 (01 mid, SOV, +80 ~ 20% (Disc) 1502-0103-007 R536 100 ohms, 5%, YaW. 4704-0101-032 Case Bot 1411-7053-004 ‘ | — f = 
(302 LM-2, 101% Turns (Natural) 1803-5125-912 C466 470pt, 50V, 10% (Tub. Cer.) 1538-0471-601 R439 8200 ohm, 5%, “aW 4704-0822-032 C569 2mid, 12V, + 80 ~ 20% (Disc) 1502-0204-006 R537 4700 ohm, 5%. VW 4704-0472-032 Knob, Mobile Mig. Assy 2402-5148.702 ACO’ | (ax i aa | sommrr | 
SWITCH L303 \LM-2, 31/2 Turns (Red) Hates ries C467 47 mid, +80 ~ 20%, 12V (Disc) 1502-0474-006 R440 180K, 5%, Yaw Aros orse'oae C570 .001 mid, 50V. ie fein pany 1538-0102-601 fae 2200 ohm, 5%, VaW pioanere nee peetyul A Ni AB PPH oe fate ne + { a oe oe < }— +> Bynes TRIOGER | 
113-5154-001 304 Choke, 1.8 4H) -3268- C468 40 mid, 16V (Electrol 1513-0100-002 Raa1 15K, 5%, VW 4704-0153-032 S71 (001 mid, 50V. 10% (Tub. Cer.) 1538-0102-601 0103+ lascrew 2 2 \ourren 1 Se, ae Sieve 
10 Seen Stan i apt (305 Choke, 1.8 ied 1803-3268-208 C469 om Ba BOC Che Cer) 1538-0103-804 R442 51K. See, YW 4704-0513-032 me 470pf, 50V, 20% (Disc) 1523-0471-002 R540, 4704-0103-032 Washer .058 Th, St. Cad 2840-3191.909 elit amber mer L : at} i 
VCO Board 200's tee ate en Ssegs = Sab Simin ay ae igeoieen ag bese wal ee Os Seah eee ee) ome foes rae, spe et ar 1 
7 LM-2, 212 Turns (Violet) -5125- cart 1 mild, 25V, 30% 1538-0103-804 R444 43K) 5%, 4W 4704-0433.032 574 470p!, 50V, 10% (Tub. Cer -0471 y (Fuseholder - 5 
cirerioes eee iS sg tre rw Sar mene a eee eae SE ee reacts le sees eee rcS 2 Se a 
LM-2, 512 Turns (Green! 5125: R446 51K, 5%, “AW 4704-0513-032 576 150p!, 50V, 20% (Disc -0151.- 0223. -Fuse 2 | our oF Locx - - 
Soe plate te tpg as 10% Be eee ood 1310 LM-2, 12 ee {Orange) 1803-5125-907 DIODES R447 27K, 5%, YaW 4704-0273-032 C577 470p!, 50V, 20% (Disc) 1523-0471-002 R545, 4704-0473-032 Spring Little Fuse 2513-0000-001 = = 
C203 cor mid, SOV. 40% (rub, Cer) 1538-0102-601 i311 LM-2, 62 Tums (Blue) 1803-5125-909 R401 Silicon, Signal SP 4805-1241-201 R448 68K, 5%, VaW 4704-0683-032 C578 015 mfd, 100V, 5% (Mylar Film) 150B-0153-510 R546, 4704-0472-032 Wire 18 Ga, Strd. 300V 6018-1288-301 
C204 10p!, 10%, NPO (Disc) ; 1500-0100-605 L312 LM-2, 62 Turns (Blue) 1803-5125-909 cR402 Germanium 4807-1305-800 Ra49 100 ohm, 5%, YaW. 4704-0101-032 C579 1 mid, 50V (Electrolytic) 1513-0010-004 R547 4704-0222-032 Phono Plug 2101-3262-400 
C205 470p1, SOV. 20% (0 1523-0471-002 313 LM-2, 112 Turns (Orange) 1803-5125-907 R403 Silicon, Signal 4805-1241-200 R450 1200 ohm, 5%, YaW 122-032 C580 470p1, 50V, 20% (Disc) 1501-0471-007 R548 4704-0122-032 Conn. Ant AVA SPHL239 Nut 085 2105-0000-020 
C206 10 mid. 16 (Electrotyec) 1513-0100-002 Pe eerona CR404 Silicon, Signal SP 4805-1241-201 A451 10K, 5%, /aW 103-032 C581 15pl, 50V, NPO, 10% (Disc) 1500-0150-650 Rods 4704-0229-092 Seon asec Bote Soa i 2 —o 
S80 20" 0102. CR405 Silicon, Signal 4805-1241-200 R452 1200 ohm, 5%, /aW 122-032 ; .6-32x 2 $7 FL = re = 
Aad ae tan hcnie oe Sea 0301 RF. Power 4804-3411-801 Cra06 Zener, 6.8V, 5% INS2358 4808-0000-042 R453 2200 ohm, 5%, VaW 4704-0222-032 DIODES A551 4704-0103-032 Screw 4:40x%16 Bind 2803-0312-001 ie ner 1s eo NS Ton ,08 
C203 470pi, SOV, 10% (Tub. Cer.) 1538-0471-601 302 RF. Power 4804-3411-802 R407 Silicon, Signal 4805-1241-200 R454 470 ohm, 5%, VW 4704-0471-032 R501 Germanium 4807-1305-800 aes IES pile he cen eam eaent ts ——s =a : F WiGH On F Low ar, a TONE | TONE ENCODE > a m< 
y * =f 4 9%, 4 = pr F ‘ — - + 
C210 8 2pt, S00V. NPO, 3% (Disc) 1500-0829-505 RERSTORS CR408 Silicon, Signal 4805-1241-200 SrTERS A502 Silicon, Rect. 3 Amp. 3A100 4806-0000-005 see EOE eepatieosions Screw 4x4" Type ABH Wash. H 281 1-3185-600 Is/i6 | | | yFL gM zy 3 
= Pie piel peat eae al onaeat et A301 10 ohm, 5%, “WW. 4704-0100-032 case Goren 4807-1305-800 F401 4P Ceramic Filter, 455 kHz CFU.-45502 2700-3209-500 Bild Sileon, Staneh St, oe aes A555 22K, 5%, VaW 4704.0223-032 Kepnut 4-40x¥« St Cad 2852-0440-001 st. ay See: A: r 
ee OM TN eave SE ee R302 10 ohm, 5%, 4W 4704-0100-032 R411 Germanium 4807-1305-800 XF401A 2P Xtal Fillter 10.695 MHz 2705-3299-900 INTEGRATED CIRCUITS R556 2200 ohm, 5%, YAW 4704-0222-032 Ponsa: flees pee AMPERS ATH ON TU ~ 
C214 05 mid, 25V. + 80 -20% (Disc) 1502-0503-004 R303 150 ohm, 5%, 2W Sa piers Craig Germanium 4907-1308-800 XF4O1B 2P Xtal Filter 10.695 MHz 2705-3299-900 (C501 Quad Ampiifier 3130-3157-637 pee Ne eI oe pte ee eae = ae ee me — Pr 60 He 
C215 4.7p!, S00V, NPO, 10% (Disc) 1500-0479-905 A304 413 Germanium 4807-1305-t 1¢502 Bimos Amplifier 3130-3167-914 DO 704-0102. Leeks aan Bs00'S901300 
C216 001 mid, SOV, 10% (Tub. Cer.) 1538-0102-601 08 aobg bans 032 cone Germanium Gree ee Transmitter Section Of Main Board 500's 1C503 Dual 'D' Flip Flop 3130-3157-634 BEE 4700 ohm, $36, YW pare aaince! Wire, Tie, Wi 18R Keilok 6005-0000-002 
ea Spt Se NEO. S00V (Di ‘eat i £00.0090.505 ca chai Germanium 4807-1305-800 Celgela uses \cs0 SV Regulator 5% 3130.0000.019 R61 2200 ohm, 5%, YW 4704-0222-032 Maly Board Assy, ON a198:500 
Lee ey pete es y 1305-4 " -0204- : BG fi A562 1200 ohm, 5%, “aw 4704-0122-032 ‘ontrol Head Assy 7 ao = = at 
R417 4807-1305-800 501 2 mld, 12V, +80 ~ 20% (Disc) 1502-0204.006 ' Regulator, 5% 3130-0000-021 ‘ 
C219 10 mig, 16V (Electrolytic) 1513-0100-002 Receiver Section Of Main Board 400’s cape comanan 4807-1305.800 C502 $50pf, 10%. SOV, YSP (Tub. Cer.) 1538-0151-601 fae voltage reylaion 3130.3157.655 R563 10K, 5%, Yaw 4704-0103-032 pascarnesy roa e 
sue woe ae peers poe eS more) EE wees) tee Heise Sy se RRR va aro me — | | | 
, 1510+ -900 R420 4807-1305- mid, ; lar Film| -( § Dual Amplifier 130-3167-909 ye - ( ee a f Z | | eats 
GRo02 Mvz107, Voncop <g08-o000.011 ort Eri ceo eee ate 1300-0568.505 CRAa21 oan 4807-1305-800 C505 10 mid, 16V (Electrolytic) 1513-0100-002 beat Mer penaseer 3130-6060.309 R566 1200 ohm, 5%, VaWw 4704-0122-032 Spacer Paper Led. Mig 2000-1208;707 Bor \2 ei ait $ Hk : ceramic 
e ‘ re Cap Mud, .a9p!, 10%. Type MC 1510-0398-900 C506 015 mid, 100V, 5% (Mylar Film) 1508-0153-510 Ic511 Cmos Synthesizer 3130-6068-000 brat LOS hin. eae Ure OER) 4707-0101-031 REGISTER ALOATER eooeea| lee T = aig al Fe ineagairans 
INTEGRATE CIRCUITS C404 8 2p1, 10%, 50V, NPO (Tub. Cer.) 1538-0829-608 INTEGRATED CIRCUITS 07 001 mi, 00v, 5% (Myr Film) 1508-0102-510 mens R568 2:7 ohm, S76, 1AW 4704-0279.032 Pe aan) Pee cn) | eres S| 
"Sov 5% 4500-0390-550 1401 130-6056- mid, lectrolytic) -0100- ohm, 5%, : gewianio —_ 
en erertareorssh ngabard a ape SP tev a0 (lub, Cer) 1238.0103.804 cae Lief Hosen eo? C509 10 mid. 16V (Electrolytic) 1513-0100-002 fect RF (Yellow) 1800-3152-035 570 10K, 5%, YAW 4704-0103-032 | mess YiLTER, Fes BOOOH: 
COILS pee 470p1, SOV. 20% (Disc) 1523-0471-002 1C403 Audio Amplifier 3130-5407-602 510 1 mid, 50V (Electrolytic) 1513-0010-004 {eae AF Input (Orange) 1800-3152-020 ie) 220 ohm, 5%, ¥ 4704-0221-032 a ——— | 
(201 10MM pe Pf 10%, SOV (Tub, Cer 1538-0471-601 511 1000 mid, 18V (Electrolytic) 1513-3254-704 ea AF (Orange) TBOOLSIEDO44 572 100 ohm, 5%, Y4W 4704.0101-032 
Looe Choke, 4.7 wH 1003.3268.211 $601, 500V, NPO. 5% (D1s2) 1500-0569-505 cous C512 22:m{d, 10% (Polyester Film) 1508-3300-302 {503 Be Cee a) ieee R573 Yoohm, Sr, jaw 4704-0100.032 3 
. 4.7 wHy 803-3268- 409 6p!, . 1510-0398-900 513 470p!, SOV, 10%, Y5P (Tub. Cer.) 1538-0471-601 LM-2, 812 Turns (Violet) 1803-5125-910 ohm, 5%, YAW 4704-0122-032 TOEK 
(203 Choke, 1.0 wHy 1803-3268-210 C410 Cap Mud, .39pf, 10%, Type MC L401 Antenna Input (orange) 1800-3152-020 f V. 10% (Mylar Fi 1508-0683-6 505 + R575, YAW 4704-0682-032 A 
(208 UM-2, 4% Tums (Yellow) 1803-5125-902 C411 6.8p1, 500V. NPO, 5% (Disc) ‘LeRtot oe Lage RF input (Grange) > 1800-3152-020 es acl auc ose vee hate an) Reseaoten 506 LM-2, 672 Turns (Blue) 1803-5125-909 Asve vA 4704-0380-032 
Taansistons cig Bi a SO) isaccrooooe 6 pra iBeseeoe Se Sa NO un Cv ee TaansisTons a omen ia ie St 
q -3152- C517 24pf, SOV, NPO, 5% (Tub. Cer.) -0240- . NPN (Red T 4801-0000-035 5%. V 5 
So, Btern NEN Genera Puese ee ee trot en ssoooswezns te coe igeosisessy Giga ho ra iSiraeeae gum, _‘Slcon NPN oon wergmesss Ferg Sa £4 Si — S a ae 
cans Silicon, NPN, (Ri "0000. 1d, 25V, 30% (Tub, Cer 1538-0103-804 (Green) yk c519 33p!, SOV, NFO, 5% (Tub, Cer.) Noe ict 503 Silicon, NPN (White Top) 4801-0000:060 A581 : 4-0122-032 | rive ae _[onne | rma To Jou |S0U0 SUITE mutes ae anrowa 
vee El day! 4801-0000-035 C416 re hi fie eal -002 L407 10MM 1800-6055-902 520 4-11p}, Ivory (Variable) 1517-3295-302 it 4801-0000.060 4704.0122-03: tow, [oo souw, “ so ur To 30 aa z 
RESISTORS C417 10 mid, 16V (Electrolytic) Ey igor L408 Choke, 39 wHy 1803-3268-201 521 (001 'mid, Yap, SOV, 10% 1538-0102-601 0504 Stoop, NEN Sie ton red Boge 4704-0122-032 Be ae inr J a pour | pat ios soe San MiB > — So 4 Cr aurent Pent = Ae Shecton 
R201 22K. 5%, YAW 4704-0223-032 ae Dae ee ee hey 1502-0103-007 L409 455 kHz 1800-6055-801 522 001 mid, YP. SOV’ 10% 1538-0102-601 ane See NBN GenoralCUrpoue 4801-0000-016 Boas 4704.0122.032 | furen | . ee [ : 
ae * 5 -0223-03: C419 mid, }202,0204-006 523 410 mid, 16V (Electrolytic) 1513-0100-002 Silicon, NPN; General Purpose 4801-0000-016 Rees 
4700 ohm, 5%, “aw 4704-0472-032 C420 2 mid, 12V, +80 ~ 20% (Disc) TRANSISTORS Gaba (05 mid, 25V. +60 ~ 20% (Disc) 1802-0503-004 0507 PNENI eae B01 cost es 58: 4704-0393-032 ] 
R203 47K ohm, 5%, VW 4704-0473-032 C421 Not Used 4801-0000-035 OV 5 04740 0508 Silicon, (Red Top) fone A586 4704-0103-032 | 
R204 30K ohm, 5%, YW 80 — 20% (Di 1502-0503-004 401 Silicon, NPN, Red Top 1801-0000. C525 47 mld, 12V, +80 ~ 20% (Disc) 1502-0474-006 ac Silicon, NPN (Red Top) 4801-0000-035 A 
R205 i 4704-0103-092 CA22 pe ee eae toed 1502-0503-004 Q402 Silicon, NPN, Red Top 4801-0000-035 C526 001 mid, 50V, +80 — 20% (Disc) 1503-0102-003 0 AF Silicon 4801-0000-030 THERMISTOR ‘ 
4704-0274-032 C423 05 mid, 28V. + 80 - 20% (Disc) per ert 403 Field Elfect, Junction 4811-0000-030 527 001 mid, 50V, 20% (Tub. Cer.) Heel Qs511 Silicon, Darlington 040C1 4814-0000-002 ATSO1 Thermistor 5300-0000-001 
See 4704-0102-032 C424 150p1, SOV, 10% (Tub. Cer.) 1238.0102-601 0404 Silicon, NPN, General Purpose 4801-0000-016 C528 05 mid, 25V, + BO ~ 20% (Disc) 1502-0503-004 Silcon, NPN, General Purpose 4801-0000-016 conim 
R208 Hiei C425 Pe arta Babe dike ce 1538-0102-601 Bchiceee: C529 47 mid, 1OV (Electrolyte) nei oe7o ad eed Silicon, NPN. General Purpose 4801-0000.016 CRYSTAL Cis 
R209 y C426 4 - 1 mld, SOV (Electrol -0100- 
R210 [een cated 4704-0472-032 C427 470p1, SOV, 20% (Disc) Heath a R401 8200 ohm, 5%, YW 4704-0822-032 Gea tome yO 8 OYE 1503-0102-003 RESISTORS Vag) eel lic staal 2330-9300 50} 100 
F211 68 ohm. 5%. VW IOS DA ie C428 Dimi ZEN Se Ene 1500-0689-505 Ra02 10K, 5%, /aW 4704-0103-032 532 001 mtd, 50V, 10% (Tub, Ger.) 1538-0102-601 Set 4704.0360:002 I 
Re12 180 ohm, See, VaW Pecans cae 591; BOY NEO 8% (Died) $$23-0471-002 R403 100 ohm, 5%, YAW 4704-0101-032 533 220 mid, 16V (Electrolytic) 1513-3254-711 A501 36K, 52%, AW 4704-0363-032 
5%, Ya 4706-0181-032 430 470p!, SOV, 20% (Disc) 4502-0103-007 R404 680 ohm, 5%, 4W 4704-0681-032 534 470pf, SOV, 20% (Disc) 1523-0471-002 R502 470K, 5%, Ya areas 
Power Amplifi 5 C431 Brlimid: BOY, 60 20% (Dee) 1810-0478-900 F405 100 ohm: 5%, YAW 4704-0101-032 535 470pl, 50V, 10% (Tub. Cer.) 1538-0471-601 R503 43K. 5%, atcaeciogs 
mplifier Board 300’s C432 Can Mad, Ait 10% 7) 1500-0829-505 F406 2700 ohm, 5%, AW 4704-0272-032 536 470p{, 50V’ 10% (Tub. Cer) 1538-0471-601 F504 oo 4704.0223-032 
CAPACITORS ce38 Bot BODV, NEO 5% (ise) 1538-0472-626 R407 8200 ohm, 5%, VW 4704-0822-032 537 470p!, 50V, 10% (Tub Cer) 1538-0471-601 A505 Ca 4704-0153-032 
301 6-20p!, Red (Variable! C434 4700p!, 10%, 50V (Tub. Cer.) }202-0474.006 R408 390 ohm, 5%, VW 4704-0391-032 C538 470p!, SOV, 10% (Tub. Cer.) 1538-0471-601 506 SE a 4704-02721032 XLH 252 HIGH BAND 
302 27pf 5 te 1517-3295-303 C435 47 mid, + 80 — 20%, 12V (Disc) 4538-0472-626 R409 100 ohm, 5%, VaW 4704-0101-032 C539 3.3p!, 50V, NPO (Tub. Cer.) 1538-0339-608 R507 Cubbie 4704.0472-032 25 WATT 
C03 Cn MeO el 1500-0270-550 C436 4700p!, 10%, 50V(Tub. Cer.) 1538-0680-509 R410 100 ohm, 5%, /4W 4704-0101-032 C540 Cap Mu, 38pf, Type MC. 10% 1510-0398.900 A508 e700 ah as 4704.0223-032 2 CHANNEL 
oo |, 5%, NPO, SOV (Disc) 1524-0820-002 437 681, 50V, NPO, 5% (Tub. Cer.) 338.0102.601 Ratt 1200 ohm, 5%, YAW 4704-0122-032 C541 6 Bp!, 50V, NFO (Tub, Cer) 1538-0689-608 509 kt 4704-0153.032 eTcss 
56p1, 5%, NPO. 50V (Disc) 1524-0560-002 C438 (001'mfd, 50V, 10% (Tub Cer.) 1 4 0399. 10 15K, 5%, “W 
305 470p!, SOV, 20% (Disc) ett i 1508-0102-510 R412 390 ohm, 5%, VW 4704-0391-032 C542 3.9pf, SOV, NPO (Tub, Cer.) 1538-0399-608 R5 SE eam, VW 4704-0472.032 
306 18p1, SOV. 5% (Disc) Legseg ies Sr ae peed ih od 1538-0102-601 R413 10 ohm, 5%, vaW 4704-0100-032 C543 100uF, 10V (Electrolytic) 1513-0101-001 ASI 5%, 


Frequency and Tone 
Selection Piocedures 


The frequency and tone configurations you 
desire for the XL 2000 we determined by 
clipping the various jumpei wires and diode 
wires specified for the desired configuration. 
The illustration to the right shovs the diodes 
and jumpers involved in the prcress, Please 
note the letters on the illustration end the cir- 
cuit board correspond to the colunng in the 
tables that follow. These tables indicste the 
diodes or jumpers to be clipped with ar.»x”, 
while jumpers or diodes tabled with a4” 
should remain connected. There are three 
separate tables. First is a table of frequencies 
for single channel or lower frequency of two 
channel programming. The second table is 


fo 


used for programming the higher of two fre- \ 


quencies. CTCSS tone programming is done 
through the third table. For example: using 
Table One a single channel frequency of 
161.010 calls for clipping jumpers: B, D, F, G,H, 
K and M. Select the configuration you desire 
using the steps outlined below. We suggest 
you first review one channel procedures be- 
fore proceeding to the more detailed two 
channel section. Please note: jumpers and 
diodes are referred to as being to the left or 
right of processor as oriented in illustration at 
right. 


One Channel 


Simplex with tone: 1. Clip F LOW diodes 
and jumpers at left of processor as indicated 
in table for the frequency youselect. 2. Clip 
jumper on upper left marked F1 HIGH. 
3. Clip all jumpers N through W on right of 
processor (bank marked F HIGH). 4. Clip di- 
odes indicated in CTCSS table for the tone 
frequency you have selected. (For example: 
clip diode EE for 233.6 Hz.) 


Simplex without tone (MSG light disabled): 
1. Clip F LOW diodes and jumpers as indicated in 
table for the frequency you select. 2. Clip all ten 
jumpers marked N through W in bank labeled F HIGH 
at right of processor. 3. Clip jumper labled “MIC” at 
upper left of processor. 4. Clip “Z” diode at lower 
left. 5. Turn tone deviation pot (R517) to the 
minimum position (Maximum CW). 


Half Duplex with CTCSS: 1. Clip the FLOW diodes 
and jumpers at left of processor for the lower fre- 
quency, transmit or receive. 2. Clip F HIGH jumpers 
at right of processor for remaining frequency — higher 
frequency. Note: To program the higher frequency 
you must refer to Table Two, F HIGH. Subtract the lower 
from the higher frequency and reference the differ- 
ence in Table Two. For example: for frequencies 
161.010 MHz and 160.620 MHz the difference of 390 kHz 
calls for cutting jumpers N, O, P, R, S, and W. 3. Clip 
“Xx” jumper at upper right of processor if the higher 
frequency is receive. Leave connected if F HIGH is 
transmit. 4. Clip Fi LOW and F1 HIGH jumpers at upper 
left. 5. Clip “Y” diode at upper left. 6. Clip CTCSS 
diodes as indicated in CTCSS table, Table Three, for 
tone selected. 
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Half Duplex, NO CTCSS (MSG light disabled): 
1. Clip FLOW diodes and jumpers at left of processor 
for lower frequency, transmit or receive. 2. Clip F 
HIGH jumpers at right for higher of the two frequencies. 
Note: for this procedure you will need to subtract 
lower from higher frequency and reference differ- 
ence in Table Two for programming. See half duplex 
with CTCSS paragraph above for details. 3. Clip 
“X" jumper if higher frequency is receive. Leave con- 
nected if transmit frequency is higher. 4. Clip Fl 
LOW and F1 HIGH channel selector jumper at upper 
left. 5. Clip “Y” diode at upper left. 6. Clip “MIC” 
jumper at upper left. 7. Adjust tone deviation pot 
(R517) to minimum (Max. CW), 


Two Channel 


Simplex — both channels with CTCSS: 1. Clip F 
LOW diodes and jumpers at left of processor for lower 
of the two frequencies. 2. Clip F HIGH jumpers at 
right of processor for higher of the two channel fre- 
quencies. NOTE: For this procedure you will need to 
subtract one frequency from the other and reference 
the difference in Table Two. For example: for frequen- 
cies of 161.010 MHz and 160.620 MHz the difference of 


Continued at end of Tables 


